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(54) Control of wiring harness loop attached on moving parts 



(57) The method of designing an area around a 
moving wire harness comprises the step of designing a 
wire harness to be connected between two surfaces, 
forming a wire loop with at least one of the two surfaces 



being movable. A dimension relating to the movement 
of the wire loop is determined, and space is allocated 
around the wire loop. Components adjacent the wire 
loop are then placed outside of the space. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] This invention relates to a method for mounting 
wire harness in a vehicle. Wire harnesses are frequently 
used to bundle wire used to provide electric power and 
communication for various electrical systems within a 
vehicle. Frequently, these bundles of wire are attached 
to moving components of such systems. For example, 
a vehicle's power seating system may have bundles of 
wire attached to a movable seat. Due to confined space 
within the vehicle, however, these same bundles may 
interfere with other moving parts or rub against edges 
that lead to the early wear of the wire associated with 
these bundles. Additionally, vehicle interior designers 
may fail to accommodate for the presence of bundles of 
wire in theirdesign, resulting in the presence of unsightly 
wires wilhin the passenger compartment. 
[0002] Typically, the foregoing problems are recog- 
nized only after the design and placement of the critical 
components of the vehicle's systems. As a conse- 
quence, manufacturers frequently retrofit theirdesign of 
these components to prevent interference or hide the 
bundles of wires. Some manufacturers have attempted 
to resolve the foregoing problems by stuffing wires with- 
in protective fixtures such as caps and other wire covers. 
Alternatively, manufacturers may shield the bundles of 
wire from edges that may otherwise create wear, using 
plastic shields and covers. These fixtures require addi- 
tional labor and expense to create and employ. Moreo- 
ver, these fixtures are frequently oversized and may 
themselves lead to interference and a reduction of lim- 
ited space within the vehicle. These retrofits further de- 
lay the design and construction of the vehicle. 
[0003] A need therefore exists for a method of mount- 
ing a moving wire harness within a vehicle to accommo- 
date the space required by the wire harness without the 
additional labor and expense entailed by the use of wire 
harness fixtures. 

SUMMARY OF THE INVENTION 

[0004] The present invention comprises a method for 
allocating space required by a moving wire harness in 
a vehicle. Essentially, a dimension of the wire harness 
is measured and used to determine the area and volume 
required by the wire harness as it moves within the ve- 
hicle. Space is then allocated around the harness, per- 
mitting the vehicle interior designer to account for the 
physical dimensions of the wire harness and any space 
required for its integration into the vehicle. 
[0005] A wire loop is defined for a wire harness. A di- 
mension such as the length of the wire loop is deter- 
mined. From this information, the area and volume cov- 
ered by the movement of wire loop is calculated. Based 
on this information, space within the vehicle is allocated 
for the wire harness loop. 



[0006] The wire loop is supported between two sur- 
faces within the vehicle. One of the surfaces or both may 
be moveable. For example, one surface may be asso- 
ciated with a moveable power seat while the other sur- 

5 face may be associated with the frame supporting the 
power seat. The wire harness may communicate elec- 
tric signals to and from the seat, such as switch signals. 
Accordingly, a dimension relating to the wire loop is de- 
termined to measure the area covered by the wire loop 

10 as the surface moves. Also, a volume associated with 
the traveling wire loop may be determined. In either in- 
stance, the allocated space associated with the wire 
loop is at least as great as the area or volume covered 
by the movement of the wire loop. 

is [0007] To control the location of the wire loop, support 
may be used to hold the wire loop within the expected 
area and volume covered by Its movement. The support 
may involve the use of tape. Such tape may provide less 
constraining force on the wire loop so as to permit its 

20 expected movement without binding. By forming the 
wire harness in this way, potential areas of interference 
can easily be determined and modeled. Thus, without 
the use of fixtures, ties, or other wire harness retainers, 
the wire loop may avoid interfering with various compo- 

25 nents of the vehicle. Moreover, this technique permits 
manufacturers to avoid such interference without addi- 
tional labor and expense associated with these fixtures. 
[0008] Essentially, this space is determined prior to 
the design of placement of other components adjacent 

30 the area where the loop will move. Once the space is 
determined, the designer can then place components to 
be outside this space. Further, if the component is po- 
sitioned close, tape can be used to ensure there is no 
contact while still maximizing the space available for the 

35 adjacent component. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The various features and advantages of this in- 
40 vention will become apparent to those skilled in the art 
from the following detailed description of the currently 
preferred embodiment. The drawings that accompany 
the detailed description can be briefly described as fol- 
lows. 

45 [0010] Figure 1 shows an embodiment of the inven- 
tion, including wire loop, first surface and second sur- 
face. 

[001 1 ] Figure 2 shows a side view of the embodiment 
of Figure 1 , including first surface and second surface. 
so [0012] Figure 3 shows a plan view of the embodi- 
ments of Figure 1 and 2. 

[0013] Figure 4 illustrates another embodiment of the 
invention, showing the use of tape to control the location 
of the wire loop. 
55 [0014] Figure 5 shows an embodiment of the inven- 
tion implemented in the design of a power seat. 
[0015] Figure 6 shows another embodiment of the in- 
vention, employing candy stripe taping. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] The invention may be understood by examin- 
ing wire harness 10 in Figure 1. Wire harness 10 com- 
prises wire loop 14 defined by being mounted with sup- 
ports 16 on first surface A and second surface B. Di- 
mension d comprises a length of wire loop 1 4 extending 
over surface B as shown in Figure 1 . This portion of wire 
loop is preferably a dimension of wire loop 14 that may 
interfere with other components placed in proximity to 
wire harness 10. Dimension d is preferably measured 
from the furthest protruding surface, whether surface A 
or surface B, to demarcate the area or volume of inter- 
ference. 

[0017] Surface B may move along axis H. As surface 
B moves along this axis so too does wire loop 14. Wire 
loop 14 thus covers an area and volume along axis H. 
In such an instance, the area and volume covered by 
the movement of wire loop 1 4 may be determined and 
space allocated to avoid interference between wire loop 
14 and nearby components. 

[0018] Figure 2 illustrates wire harness 1 0 as viewed 
along arrow F of Figure 1 , showing a side view of wire 
harness 1 0 including first surface A and second surface 
B. Because second surface B is movable, wire loop 14 
may move from position 21 to position Z2. Z1 and Z2 
are the positions of maximum extension of wire loop 14 
with second surface B. As seen , an area 1 8 can then be 
defined as the space to be allocated for wire loop 14 in 
a vehicle. Area 1 8 may be determined by measuring dis- 
tance K1 and distance K2, dimensions associated with 
wire loop 14 and its movement. Preferably, allocated 
space 18 should be equal to or greater than the area 
covered by the movement of wire loop 14. Also, it is de- 
sirable that the surfaces A and B to which the wire har- 
ness is mounted are maintained parallel. The wire can 
be taped to be parallel. 

[0019] As shown in Figure 3, dimension d may be 
used to determine volume 22, the volume covered by 
the movement of wire loop 1 4 from positions Z1 and Z2. 
Again, space may be allocated based on volume 22 so 
as to permit the movement of wire loop 14 in a vehicle 
without interference from other components. 
[0020] Figure 4 illustrates another embodiment ol the 
invention. First surface A and second surface B are 
shown with wire loop 14 and supports 16. Also shown, 
are supports 26 and 30. In Figure 6, candy striped taping 
1 10 provides flexible support to wire loop 14 resulting in 
the predictable movement of wire loop 14. While the il- 
lustrated candy striping is spaced along the loop, more 
support could be provided by providing the striping as 
an overlapped wrap. Such taping assists in constraining 
wire loop 14 to move within the allocated space estab- 
lished for its movement. 

[0021 ] Following ascertainment of the dimensions oc- 
cupied by wire loop 14, areas and volumes of interfer- 
ence may be determined and space allocated based on 



measured dimensions of wire loop 1 4. These areas and 
volumes of interference may be used in three dimen- 
sional computer modeling of the vehicle compartment. 
Indeed, measuring dimensions of wire loop 14 such as 

5 dimension d permit a computer to generate the area and 
volume covered by the movement of wire loop 14. A 
computer model may then allocate a predetermined 
amount of space around the area and volume of moving 
wire loop 14 to avoid interference with other vehicle 

10 components that would otherwise find themselves in the 
moving path of wire loop 14. The entire compartment 
may then be planned to accommodate for the move- 
ment of wire bundles. Based on this model, the designer 
may then place components around wire loop 14 to 

is avoid interference rather than retroactively design fix- 
tures to address interference. In this way, space may be 
planned to accommodate wire loop 14 and its move- 
ment in a vehicle. 

[0022] Figure 5 illustrates the invention in the environ- 

20 ment of power seat 34. As known, the wire harness may 
connect components, such as switches on the seat to 
fixed components such as controls for the motors which 
drive the seat. A wire harness has a wire loop 1 4 defined 
since one end of the wire harness is operatively con- 

25 nected to power seat 34 and the other end is connected 
to a frame at 1 00. Thus, the loop 1 4 may move between 
W 1 and W 2 . Movement of wire loop 14 covers area 38. 
Area 38 may be determined by measuring a dimension 
relating to wire loop 14 at the distance between W 1 and 

30 w 2 generally as discussed above. These dimensions 
may be entered into a three dimensional computer mod- 
el of power seat 34. Accordingly, for the space planning 
of the interior compartment, a computer model would 
allocate space automatically around area 38 to avoid in- 

35 terference with the movement of wire loop 14. Thus, 
rather than locate motor 42 at A, which would interfere 
with wire loop 1 4 at area 46, the computer model would 
place motor 42 outside area 38, at say B, to avoid inter- 
ference. In the past, such interference may not have 

40 been identified until placement of the components after 
design. This then required the use of protective fixtures 
such as mentioned above. One of ordinary skill could 
develop the model to automatically allocate space 
around area 38. In this way, space may be allocated 

45 electronically to avoid interference with power seat 34. 
More generally, this technique may be employed in oth- 
er vehicle environments, such as the engine compart- 
ment, to ensure wire loop clearance. 
[0023] The aforementioned description is exemplary 

50 rather than limiting. Many modifications and variations 
of the present invention are possible in light of the above 
teachings. The preferred embodiments of this invention 
have been disclosed. However, one of ordinary skill in 
the art would recognize that certain modifications would 

55 come within the scope of this invention. Hence, within 
the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. For 
this reason the following claims should be studied to de- 
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termined the true scope and content of this invention. 



Claims 

5 

1. A method of designing an area around a moving 
wire harness comprising the steps of: 

designing a wire harness to be connected be- 
tween two surfaces, forming a wire loop with at io 
least one of the two surfaces being movable; 
determining a dimension relating to the move- 
ment of the wire loop during movement of at 
least one of the two surfaces; 
allocating space around the wire loop in a ve- is 
hide based on the determination; and 
then designing the placement of components 
adjacent the wire loop, but outside the space. 

2. The method of Claim 1 wherein the dimension re- 20 
lates to the area covered by the movement of the 
wire loop. 

3. The method of Claim 2 wherein the allocated space 

is at least as great as the area covered by the move- 25 
ment of the wire loop. 

4. The method of Claim 1 wherein the dimension re- 
lates to the volume covered by the movement of the 
wire loop. 30 

5. The method of Claim 4 wherein the allocated space 
is at least as great as the volume covered by the 
movement of the wire loop. 

35 

6. The method of Claim 1 including the step of sup- 
porting the wire loop to control the dimension relat- 
ing to the wire loop. 

7. The method of Claim 6 wherein supporting compris- *o 
es taping wrapped around said wire loop. 

8. The method of Claim 7 wherein said wrapping is in 
a candy stripe pattern. 

45 

9. The method of Claim 1 wherein at least one of the 
two surfaces is operative ly connected to a seat. 

1 0. The method of Claim 1 wherein allocating space is 
performed electronically. 
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